Introduction
The nature of the areal units for which data are collected has a particular significance for migration studies, since only by crossing a specified border is a migrant defined as such. The problems associated with the use of enumeration areas can be divided into three broad classes: (i) aggregation levels; (ii) the inappropriateness of area! boundaries, and (iii) the differences in the size and shape of area! units. Examples will be drawn from my studies of internal migration in Malawi.
Aggregation Levels
This problem is closely associated with that of size of collecting unit since lower-order units will be smaller than high-order units, but the main focus here is on the choice of order level for migration analysis. It is evident that the use of higher-order categories will generally produce smaller migration flows than lower-order categories. For instance, the migration rate for the Northern Region of Malawi in 1966 was 17.6 inmigrants per 1,000 population (from elsewhere in Malawi) and 62.2 out-migrants per 1,000 population, whereas for individual Districts within the Northern Region the rates varied from 29.7 to 172.6 in-migrants per 1,000 and from 63.7 to 162.7 out-migrants per 1,000. The volume of migration is clearly dependent to some extent upon the level of the enumeration unit chosen for analysis. The problem of aggregation is more than just a matter of volume, however. The way in which lower-order units are aggregated may have a considerable influence on the pattern of flows which subsequently emerges. Consider the situation shown in figure 1 , where six enumeration areas each start with a population of 100 (figure la). The population of Dedza District shows a distinct distribution bias towards the Lilongwe boundary and the dense, but relatively even, pattern of population in Lilongwe, Dowa and Ntchisi Districts might be associated with a high volume of recorded movement. In contrast, the sparsely settled Districts with populations concentrated towards the centre of the unit (such as Kasungu) or concentrated near an international boundary (such as Chitipa) might be expected to record few migrants.
From the material available there is little guidance as to the impact which the boundaries might have on migration patterns and, since the migration data are given for the District level, there is little to guide us to a more appropriate set of boundaries. Moreover, a single set of areal collecting units which is meaningful for one distributional pattern may not be equally meaningful for others. This is particularly awkward when a large number of independent variables are used in an attempt to explain migration, for these will reflect, each in a different way, the impact of the boundary grid. It may, indeed, be that any arealunit definition of migration itself is unsatisfactory and "in analysing statistics on internal migration the choice of the territorial unit is equivalent to 38 selecting the kinds of migrants to be studied and the definition of migration to be used."8
Size and Shape of Areal Units
The problems associated with the various levels of aggregation and the inappropriateness of areal boundaries are exacerbated by variations in the size and shape of data collecting units. On size, Duncan, Cuzzort and Duncan have noted that "clearly, other things being equal, the rate of outmigrations will be greater for small areal units than for large areal units."9 This is illustrated in figure 3 where it is assumed that each unit within a 24 outmigrants from 360 inhabitants the block contains ten people and generates four out-migrants, one in each main direction, who move only into adjoining units. For the large block ( figure 3a ) the rate of out-migration is 6.7
per cent whereas the smaller block (figure 3b) with a similar population density and per-unit propen- Figure 4 . Shape of Areal Unit and Rate of Outmigration sity to migrate, has a rate of 20 per cent. Duncan, Cuzzort and Duncan also note that "the problem is further complicated by the fact that for areas of the same size out-migration rates would be higher for a long and narrow areal unit than for a circular one".'° This is illustrated in figure 4 which shows the different organizations of 24 units. Assuming once again that each unit generates four migrants, one in each main direction, who move only into adjoining units, the total numbers of out-migrants from each block varies from 50 for the long, narrow block (figure 4a) to only 20 for the more compact block (figure 4d). Illustrated in this way, the size/shape problem is similar to that of aggregation, but our main focus here is on variations in the size and shape of a given aggregation category. In his examination of the influence of spatial structure on migration in North-East England Willis concluded that "within the same type of units or areas (local authorities, counties, regions) the shape and size of areas did not have a significant effect on composite gross in-and out-migration rates (but) when migration flows from a specific local authority area to other specific neighbouring areas were considered, the structure of space was found to be a function of the shape of the two areas, measured by the degree of compactness around respective centres of gravity, and also the size and length of boundaries of the areas". Since much migration analysis is concerned with the matrix of flows between areas, rather than with gross in-or out-migration rates, the factors of size and shape assume some importance. other things being equal, the larger and more compact the unit the less will be the out-
